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Description 

This invention relates to novel polyermizable imidazolidinone monomers, their preparation, and their 
use to form self-crosslinking polymers which are thermosettable without the release of formaldehyde. It 
5 also relates to the use of such polymers in emulsion form as non-woven binders. 

It is well-known in the art to employ self-crosslinking polymers, either in emulsion or solution form, as 
coatinqs binders, or adhesives for a variety of substrates. Self-crosslinking polymers are distinguished 
from crosslinkable polymers in that the latter contain a functionality, such as a carboxyl group, which can 
only be crosslinked by the addition of a co-reactant (i.e., crosslinker) to the polymer emulsion or solution. A 
10 typical crosslinkable system can be represented as follows: 
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CH 2 -CH-X-CH-CH2 ic02CH2-CH-X-CH-CH 2 02C 



\cOOH + w 
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OH OH 



FUNCTIONAL CROSSLINKED 
POLYMER CO-REACTANT POLYMER 

In contrast, self-crosslinking polymers contain a functionality which is self-reactive and c onsequently 
do not require the use of a co-reactant species perse. A typical self^rossl.nkmg system can be represented 
as follows: 

2 VC0NHCH 2 0H tcONH-CH 2 -NHC04 

\ ~ -CH20 [ I 

SELF-CROSSLINKING CROSSLINKED 
POLYMER POLYMER 

55 The advantages of the self-crosslinking polymer systems are their simplicity, economy, and 
particularly their efficiency. Such systems have been used as textile adhesives, non-woven binders, 
pigment binders for glass fabrics, and fabric finishing agents for hand and weight modification. On curing, 
such systems produce textile products with excellent durability to washing and dry cleaning. They have 
also been used in pigment printing and dyeing and as a binder for paper. 

40 Both the self-crosslinking and crosslinkable polymer systems of the prior art suffer from the 
disadvantage that toxic free formaldehyde is present either during the curing or the preparation of the 
polymers. The self-crosslinking systems, which are typically formaldehyde-amide polymeric adducts 
containing methylolacrylamide repeating units, liberate formaldehyde during curing of the crosslinked 
thermoset polymer. The crosslinkable systems, which are typically based on urea-formaldehyde or 

4S melamine-formaldehyde resins and crosslinkers, may contain residual free formaldehyde. 

In addition to the odor problems created by the presence of free formaldehyde, the dermatitic effect is 
a serious problem. The exposure of operating personnel and consumers to formaldehyde has been a 
recent concern for both industry and regulatory agencies. This has led to the search for formaldehyde-free 
systems, especially self-crosslinking, formaldehyde-free systems for use as nonwoven binders. 

50 The present invention provides, as a composition of matter, an imidazolidinone of the general 
structure: 



/ \ 

Rl— N' N— X— C(R2)=CH(R3), 

HC CH 

so || 

R^O OR 5 

wherein R 1 is hydrogen or a C,-C 6 linear or branched alky! group; X is a divalent radical selected from the 
65 group consisting of 
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o r 9 H 9 



T n T T « 

(CHz)r. -[CH^H 2 ] n -0-C-, -(CH 2 )n-CH.0-CH 2 -CH-CH2-0.C., and 

R OH 
-(CH 2 )n-CH-0-CH 2 -CH-CH2-0-CH2- > 

with R being hydrogen or a methyl group, with m being an integer from 0 to 5, and with n being an integer 
from 1 to 5, preferably m or n being 1 ; R 2 is hydrogen or a methyl group; R 3 is hydrogen or a 



— C— O— R 1 group 

with R 1 being defined as above; and R 4 and R 5 are independently hydrogen or a linear or branched C,— C 4 

a,kV It 9 also' provides homopolymers and polymers thereof with monomer(s) containing at least one 
ethylenically unsaturated group. ... f U i 

In a preferred embodiment it provides emulsion (latex) polymers containing about 1—15%, preferably 
3—6% by weight of the above monomers and about 85—99%, preferably 94—97%, of an ethylenically 
unsaturated monomer, such as ethylene, vinyl acetate, ethyl acrylate, butyl acrylate or methyl 
methacrylate, for use as formaldehyde-free binders for nonwoven textiles. A typical polymer contains 
about 45—60% vinyl acetate, 34—52% butyl acrylate, and about 3-6% of the serf-crossl inking 

25 ^'^e^overmonomers herein are typically prepared by reacting an ethylenically unsaturated urea 
derivative with glyoxai. The urea derivatives are usually well known compounds previously reported in the 
chemical literature. Methods for their preparation are described in Synthetic Organic Chemistry by R. B. 
Wagner and H. D. Zook, John Wiley & Sons, 1963, p.645. Two suitable methods include the reaction of 

30 isocyanates with amines, i.e. 



R — NCO + R'NHjr— >R — NH — C — NH — R' 
wherein R and R' may be an unsaturated group, and the reaction of amines with urea, i.e. 

0 0 

I! II 

R "_NH 2 + NH 2 — CNHz->R" — NH — C — NH 2 + NH 3 



wherein R" is an unsaturated group. 

In the typical isocyanate reaction, the isocyanate compound is dissolved in an aprotic dry solvent such 
as toluene at about 40% concentration. The entire reaction system is protected from moisture by suitable 
drying tubes, inert gas purge, or the like. The amine is slowly added to the solution at a temperature not 
exceeding 10— 15 6 C. In the case of ammonia or simple alkyl amines, this component is a gas and it is 
bubbled subsurface. The reaction is exothermic and adequate cooling may be required. The urea derivative 
usually precipitates as it forms and may be recovered from the reaction mixture by filtration. The derivative 
is then washed and dried. . 

In the typical amine reaction, the amine and urea are combined and heated at 120—150 C with tne 
evolution of ammonia. When the reaction mixture reaches the required weight, the heating is stopped and 
the solid mass is recrystallized to recover the urea derivative. ^ , 

In the imidazolidinone preparation, the urea compound is dissolved in sufficient water and gloxal to 
provide a solution of about 50% theoretical solids (based on imidazolidinone being prepared). The glyoxai 
as reagent, used in stoichiometric amounts, may very in form (e.g. 40% aqueous solution, 80% powder, p- 
dioxane diol, or the like). The pH of the mixture is adjusted to 7— 7.5 with sodium hydroxide. Heat is applied 
to raise the temperature of the mixture to 45-80°C to effect complete reaction. The reaction is monitored 
by titrating for glyoxai content. When the reaction is complete, the monomer solution is generally diluted to 
40% solids by the addition of water and the diluted mixture treated with activated charcoal. When the 
hydroxyl groups of the imidazolidinone ring are substituted with alkyl groups, suitable starting materials 
for the imidazolidinones may be prepared using well-known methods described in Synthes/s 243 (1973a). 

The above imidazolidinone monomers are useful as vinyl polymerizable monomers (i.e. monomers 
polymerizable by vinyl type polymerization procedures). They may be used to form homopolymers or their 
mixtures may be used to form polymers thereof. They may also be used to form addition polymers with 
other ethylenically unsaturated monomers. The polymers may be prepared by solution, emulsion, 
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precipitation, suspension, or bulk polymerization techniques. The preferred method is emulsion 
polymerization. 

Suitable comonorners include one or more monomers containing at least one ethylenically 
unsaturated group such as (meth)acrylonitrile; (meth)acrylic acid and the esters, e.g. ethyl acrylate, butyl 
s acrylate and methyl methacrylate, amides and salts thereof; itaconic acid and its functional derivatives, 
preferably the esters; maleic anhydride; maleic and fumaric acids and the esters thereof; vinyl ethers and 
esters, e.g. vinyl acetate, styrene; ethylene; vinyl and vinylidene chlorides. 

The preferred addition polymers for use as formaldehyde-free binders for non-woven textiles are 
polymers containing about 1 — 15%, preferably 3—5%, by weight of the above imidazolidinone monomers 
io and about 99—85%, preferably 97—95%, by weight of one or more ethylenically unsaturated monomers 
such as ethylene, vinyl acetate, ethyl acrylate, butyl acrylate, or methyl methacrylate. The preferred 
imidazolidinone monomers for this use include 3-{methacryloxyethyl)-4,5-dihydroxy-2-imidazolidinone, 1- 
ethyl-3-ailyl-4,5-dihydroxy-2-imidazolidione, and 3-allyl-4,5-dihydroxy-2-imidazolidinone. 

In the examples which follow, all parts and percentages are given by weight and ail temperatures are in 
75 degrees Celsius unless otherwise noted. 

Example 1 

This example describes the preparation of the 3-(methacryloxyethyl)-4,5-dihydroxy-2-imidazolidinone 
(MEDHEU). The two-step reaction sequence was as follows: 
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0 CH3 0 0 CH3 

II I II II I 

NH3 + 0=C=N-CH 2 -CH 2 -0-C-C=CH 2 -NH 2 -C-NH-CH 2 -CH 2 -0-C-C=CH 2 (I) 



0 



HC=0 Hr/ N-CH 2 -CH 2 -0-C-C=CH 2 (MEDHEU) 

(I) ♦ I I • I 
HOO HC CH 



1 



HO OH 

A three liter round bottom flask equipped with a thermometer, agitator, condenser, drying tube and a 
gas inlet tube was changed with 1500 ml of 3A° sieve dried toluene and 340 g (2.195 moles) of 
-isocyanatoethyl methacrylate. With agitation, the mixture was cooled to 5°C in an ice bath. While 
maintaining the reaction temperature at 5— 10°C, 39.6 g ammonia gas was bubbled subsurface over a 
period of 7 h. After the addition was completed, the temperature of the reaction mixture was allowed to rise 
to 25°C. The precipitated urea product was recovered by filtration, washed with fresh toluene, and dried in a 
vacuum dessicator to constant weight Yield was 369 g (98%). IR analysis (1715 cm" 1 , 1685 cm" 1 , 1600 
cm" 1 ) and nitrogen analysis (16.3%) were consistent with the mono-substituted urea structure of N- 
methacryloxyethyl urea. 

A one-liter four neck flask equipped with an agitator, thermometer, condenser and pH electrode/meter 
was charged sequentially with 13 g distilled water, 95.6 g of 43.6% aqueous glyoxal solution, 0.25 g 
monomethyl ether of hydroquinone, and 125 g of the above urea. The mixture was agitated until complete 
solution was achieved. The pH of the mixture was adjusted to 7.0—7.5 with 6.25N NaOH (25% W/V) and the 
mixture was heated at 60°C for 5 h. At the end of this period, analysis for glyoxal indicated 95% reaction. 
The mixture was diluted with 597 g distilled water, purified by slurrying with 8.3 g of a high surface area 
activated charcoal, and filtered through diatomaceous earth. The active solids content was 20% MEDHEU. 

Example II 

This example describes the preparation of 1-ethyl-3-allyl-4,5-dihydroxy-2-imidazolidinone (EADHEU). 
The two-step reaction sequence was as follows: 

0 

C 2 H5-N=C=0 + NH 2 -CH 2 -CH=CH 2 * C 2 H 5 -NH-d-NH-CH 2 -CH=CH 2 (I) 
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(I) + H( p° _ ^ C 2 H 5 -j/ \-CH 2 -CH=CH 2 (EADHEU) 

HOO HC CH 

I I 
HO OH 



A two-liter reactor equipped with an agitator, thermometer, condenser with drying tube and equalized 
dropping funnels was charged with 800 ml of sieve dried toluene and 80 g allyl amine. With agitation, the 
mixture was cooled to 10°C and 100 g of ethyl isocyanate was added over 2 h period. The reaction was 
exothermic and the temperature was maintained at 10— 15°C throughout the addition by external cooling. 
15 After the addition was completed, the toluene was vacuum distilled from the mixture at 40°C/20 mm Hg. 
The viscous liquid was titurated with heptane to precipitate the N-ethyl, N'-allyl-urea. The nitrogen content 
was 21.3% (21.5% theoretical). 

A 500 ml flask equipped with a thermometer, condenser, and agitator was charged with 75 g ot the 
above urea, 97.1 g of 43% aqueous glyoxal, and 87.5 g distilled water. After complete dissolution of the 
20 reactants, the pH was adjusted to 7.0—7.5 with 25% sodium hydroxide and the mixture heated at 80— 85 C 
for 4 5 h. The glyoxal content was monitored during the reaction period. At the end of the heating period, 
no glyoxal was detected, indicating 100% reaction. The mixture was diluted with water and purified as 
before. The active solid content was 26.5% EADHEU. m 

Carbon-13 NMR analysis of the aqueous solution confirmed the presence of the imidazolidinone ring 
25 structure. The chemical shifts were as follows: 

Assignment 



so 



55 



0c ppm 


Pattern 


12.9 


Quartet 


35.3 


Triplet 


42.5 


Triplet 


84.3 


Doublet 


117.0 


Triplet 


132.8 


Doublet 


158.8 


Singlet 



CH2-CH3 

30 35.3 Triplet N-CHPCH3 

N-CH2-CH=CH2 
CHTffH) 
CTT=CH2 



This example illustrates the preparation of additional imidazolidinone monomers using the procedure 
40 of Example II. 

Part 3^Allyl-4,5-dihydroxy-2-imidazolidinone (ADHEU) was prepared using 93.5 g N-allyl urea, 109 g 43% 
aqueous glyoxal, and 60 g distilled water. The reaction was carried out for 6 h at 45— 50°C. Yield was 87%. 
45 The active solid content was 43.6%. The monomer had the following structure: 




(ADHEU) 



Part B 

1-Methyl-3-(methacryloxyethyl)-4,5-dihydroxy-2-imidazolidinone was prepared using 37.2 g N-methyl- 
N'-methacryloxyethyl urea, 25.7 g 43% aqueous glyoxal, and 6 g water. The reaction was carried out for 6.5 
60 h at 60°C. Yield was 94%. The mixture was diluted with 124.g distilled water. The active solids content was 
25%. The monomer had the following structure: 
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CH3-M X ll-CH2-CH2-0-C-C=CH2 



HC 



-CH 



HO 



OH 



1-Butyl-3-(2-methyl-l-propenyl)-4,5-dihydroxy-2-imidazolidinone was prepared using 85 g N-butyl-N'- 
(2-methyM-propenyl) urea, 36.3 g of 80% aqueous glyoxal, and 106 g water. The reaction was carried out 
for 8 h at 80°C. Yield was 100%. The mixture was diluted with 58 g distilled water. The active solids content 
was 39.5%. The monomer had the following structure: 

A ?" 3 

C4Hg-N / N N-CH2-C=CH2 



HC- 
I 

HO 



-CH 
I 

OH 



Example IV 

This example describes the preparation of 3-(P-hydroxyethyl-2-maleoxyethylM,5^.hydroxy.2- 
imidazolidinone (EMDHEU). The three-step reaction sequence was as follows: 



30 



35 



40 



45 



50 



55 



SO 



65 



ch— c; 



NH 2 -c-NH-cH 2 -cH20H 



(i) + CH2-CH2 



CH -<„ 



0 u 
0- NH 2 -(!-NH-CH2-CH2-0-C-CH=CH-C00H (I) 



NH2-C-NH-CH2-CH2-0-C-CH-CH-C-0-CH2-CH20H (II) 



HC=0 

(II) + I 

HC=0 



0 

S 0 I 

HN N -C H 2 -C H 2 -0 -(! -C H=C H -C - 0 -I 



CH2-CH2OH (EMDHEU) 



HC- 



-CH 



HO 



OH 



A two-liter round bottom flask, fitted with an agitator, thermometer, condenser, and drying tube, was 
charged with 1000 ml of sieve dried toluene, 208 g (2.0 moles of 0-hydroxyethyl urea and 196 g (2.0 moles) 
of maleic anhydride. The reaction mixture was heated to 85— 90°C. Initially the mixture formed two distinct 
immiscible liquid phases. As the reaction proceeded, the mixture became homogeneous. Heating was 
continued until infrared analysis showed complete disappearance of the anhydride bands and the acid 
number of the reaction mixture indicated complete reaction (280 mg KOH/g sample actual vs. 277 theory). 
The toluene was removed by vacuum stripping. A total of 393.5 g of (97.5% yield) of N-(2-maleoxyethyl) 
urea was obtained. 

While maintaining the above reaction mixture at 80— 85°C, 0.9 g Na 2 C0 3 was added and the subsurface 
addition of ethylene oxide (1 15 g) was carried out over 6 hours. At the end of the ethylene oxide addition, 
the acid number was 28 corresponding to a reaction efficiency of 91%. The residual ethylene oxide was 
removed by a brief vacuum stripping at 80°C. A total of 464 g of N-(p-hydroxyethyl-2-maleoxyethyl) urea 
having an acid number of 15 (corresponding to 95% reaction) was obtained. 

The above reaction mixture was cooled to 30°C and 100 g distilled water and 254 g of 43% aqueous 
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glyoxal were added. It was adjusted to pH 7.0—7.5 with 25% W/V sodium hydroxide and heated at 60°C for 
2 h. After this time, no glyoxal was detected in the reaction mixture. It was diluted to 20% solids with 1 917 g 
water, treated with charcoal and filtered. Yield was 100%. 

Example V 

This example describes the preparation of 3-{ met h aery I oxy-2-hydroxy pro poxy ethyl )-4,5-dihyd roxy-2- 
imidazolidinone (MPEDHEU). The two-step reaction sequence was as follows: 

0 0 CH3 
II II I 
H2N-C-NH-CH2-CH2-OH + CH2-CH-CH2-0-C-C=CH2 

V 

0 OH 0 CH3 

II I II I 

H2N-C-NH-CH2-CH2-0-CH2-CH-CH2-0-C-C=CH2 I 



C OH 0fH 3 

HC=0 Hhr N-CH2-CH2-0-CH2-CH-CH2-0-C-C=CH2 (MPEDHEU) 
(I) + I — + I I 
HC=0 HC CH 

I I 
HO OH 

30 A 500 ml round bottom reaction flask fitted with a thermometer, condenser and agitator was charged 

with 142 g <1 mole) of glycidyl methacrylate, 0.25 g monomethyl ether of hydroquinone, 0.75 g tetramethyl 
ammonium chloride and 104 g p-hydroxy ethyl urea (1.0 mole). The mixture was heated and stirred at 
80— 85°C until gas-liquid chromatographic (GLC) analysis indicated complete consumption of the glycidyl 
methacrylate (about 6 h). This is always indicated by testing the water solubility of the reaction mixture. 

35 The product is water soluble and near completion of the reaction no turbidity is observed in test samples. 
The reaction mixture was then cooled to 30°C and 132 g of water were added. 

A portion of the above reaction mixture containing 154 g of N-(methacryloxy«2-hydroxypropoxyethyl) 
urea (0.407 moles) was charged to a 250 ml reaction vessel equipped with a stirrer, thermometer and 
condenser. To this was added 27.7 g of glyoxal trimer (0.397 mole-83% active) and 7.5 g distilled water. The 

40 pH of the mixture was adjusted to 7.0—7.5 with 25% WN NaOH and the mixture was heated at 65°C for 3 h. 
The glyoxal content was 0% indicating 100% reaction. The reaction mixture was treated with 4 g of 
activated carbon and filtered. The active solids content was 40%. 

Example VI 

45 This example describes the preparation of 3-0-propenoxy-2-hydroxypropoxyethyl)-4,5-dihydroxy-2- 

imidazolidinone. • 

The reaction was carried out in a similar manner to that of Example V except that 114 g allylglycidyl 
ether (1 mole) was used in place of the glycidyl methacrylate and 135 g (1 mole) of 43% aqueous glyoxal 
was used instead of the 83% aqueous glyoxal trimer. The active solids content was 45%. The monomer had 

50 the following structure: 

} 0H 
55 HN N-CH2-CH 2 -0-CH2-CH-CH 2 -0-CH2-CH=CH2 

HC CH 

I I 

so HO OH 

Example VII 

This example describes the preparation of 3-allyl-4,5-dimethoxy-2-imidazolidinone. 
A mixture of 100 g of N-allyl urea (1 mole), 69.9 g of 83% glyoxal (1 mole), and 750 g methanol is stirred 
65 for 1 h at 35— 40°C. A total of 50 g of the cation exchange resin (sulfonated polystyrene, H w form, 5.2 meq/ 
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dry g) is then added. The mixture is stirred for 1 h at reflux (about 70°C). The catalyst is removed by 
filtration, and the reaction mixture is concentrated by vacuum distillation of the solvent The resulting 
product should be 232 g of a syrup at 80% active solids (based on 100% yield). The monomer will have the 
following structure: 

5 

s 

c 

so \-CH2-CH=CHz 

I I 
HC CH 

I I 
CH3O OCH3 

IS 

Example VIII 

This example describes the preparation of 1-ethyl-3-vinylA5-dihydroxy-2-imidazolidinone. 
A total of 172 g of N-vinyl-N'-ethyl urea (1 mole), prepared as described in J. Poly. Science, Part A-1, 
20 Vol. 7, 35—46 (1969), is dissolved with stirring in 200 g distilled water. To this solution is added 69.9 g 83% 
glyoxal (1 mole). The pH of the mixture is adjusted to 7.5 with 0.5 N NaOH, and the mixture is heated at 70°C 
for 4.5 h or until a determination of the glyoxal content indicates complete conversion. The mixture is 
diluted with 133 g distilled water and 0.23 g monomethyl ether of hydroquinone. The diluted mixture is 
treated with 2 g activated charcoal and filtered. The final product should be an aqueous solution of the 
25 monomer at 80% solids (based on 100% yield). The monomer will have the following structure: 



30 



35 




Example IX 

This example describes the preparation of a surfactant-stabilized latex polymer containing 58.9% vinyl 
40 acetate, and 35.3% butyl acrylate, 5.8% of the MEDHEU monomer of Example I. It also describes its 
evaluation after crosslinking and its use as a binder for non-woven textiles. 

Part A 

A two-liter four neck flask was fitted with a thermometer, condenser, agitator, subsurface nitrogen 
45 purge, and suitable addition funnels. To the flask was added: 
400 g distilled water 

2.0 g 20% sodium dodecyl benzene sulfonate 
2.5 g 70% ethoxylated nonyl phenol (30 moles EO) 
0.5 g sodium acetate 
50 0.8 g sodium persulfate 

The mixture was purged subsurface with nitrogen at a rapid rate for 15 min. The gas rate was then 
reduced, and 50 g vinyl acetate and 5 g butyl acrylate were added. Agitation was started. 

A monomer pre-emulsion was prepared by combining the following ingredients in a beaker and 
subjecting the mixture to high speed mixing: 125 g of the MEDHEU monomer @ 20%; 10 g of 30 mole 
ss ethoxylated nonyl phenol @ 70%; 12 g of 20% sodium dodecyl benzene sulfonate; 200 g vinyl acetate; 145 
g butyl acrylate. The mixture was transferred to a one-liter dropping funnel. A catalyst solution, designated 
S-2, was prepared by dissolving 0.7 g sodium persulfate in 30 g distilled water. 

The initial reactor charge was heated to 72— 75°C. The mixture began to reflux at 72°C. Polymerization 
was indicated by a change in the mixture's appearance. After the refluxing stopped, the monomer pre- 
60 emulsion (S-1) and the catalyst solution (S-2) were slowly added to the reactor over a 4 h period at 
72— 75°C. After the addition was complete, the batch was held for 1 h at 75°C, cooled, and discharged. 

The resulting latex had a solids content of 48%. Yield was 98%. The properties of the latex were as 
follows: a pH of 4.1; intrinsic viscosity of 0.90 dl/g in dimethyl formamide (DMF); Brookfield viscosity of 
0.175 Pa.s (175 cps); particle size of 0.17 nm; and unfiltered grit (0.074 mm) (200 mesh) of 40 ppm. No 
55 formaldehyde was detected (the detectable limit was 5 ppm). 
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Part B 



In order to evaluate the self-crosslinking capabilities and formaldehyde content of the above > latex 
polymer, films were drawn on polyethylene as uncatalyzed or catalyzed (O^oxahc acid on polyme^ ^sohds) 
latices The films were air dried overnight or cured by heating in a forced a r draft oven at 130 C for 5 mm. 
ife film specimens were then weighed into enough DMF to make a 1% solution and refluxed for 2 hours 
The cooled mixture was filtered, and the amount of soluble polymer was determined by oven sohds A 
deterSation of % insolubles was then made. A comparison poymer containing 3% 
N-methylolacrylamide (NMA), a known self-crosslinking monomer, was also evaluated. 



Comparison Latex Invention La tex 
(containing NMA) (containing mLDHEU) 



Formaldehyde on latex 3400 ppm None 

,s Insolubles - air dried 38% 45% 

Insolubles - catalyzed and 64% 70% 
air dried 

Insolubles - catalyzed and 89% 90% 
oven cured 



The results show the latex containing the self-crosslinking imidazolidinone-containing polymer of the 
present invention contained no formaldehyde and that it crosslinked as efficiently as the comparison latex 
25 containing the self-crosslinking polymer of the prior art. 

PartC 

The above latex polymers were evaluated as binders for non-woven textiles. 

A substrate web of 100% polyester fiber was prepared by carding and subsequently lightly thermally 
30 bonded. The latex containing the MEDHEU polymer was formulated with 1% (dry basis) zinc chloride 
catalyst The comparison latex containing the NMA polymer was formulated with 0.5 oxalic acid. The 
binders were diluted with water to 15% solids. The web was passed through a bath saturated with the 
binder formulation and squeezed through nip rolls to remove excess binder. Binder add-on was controlled 
to 40% ± 4% dry binder, based on fiber weight. This range was equivalent to 26—31% binder on total 
35 fabric weight and provided a finished fabric weighing approximately 23.9 g/m 2 (20 g sq yd). The saturated 
web was dried on a rotary drum dryer at 120°C and then cured for 2 min at 150°C in a forced air oven. 
Specimens were tested for wet strength (soaked 5 min in a 0.5% Aerosol OT solution) and dry strength in 
the cross machine direction (CD). 

40 Fabric Treatment Strength 

Basis libs /linear inch) 
Latex % Pickup Wt. CD Wet CD Dry 

45 MEDHEU Polymer Latex 44 20.1 1.18 1.94 

NMA Polymer Latex 40 20.8 1.27 1.83 

(comparative) 

The results show that the formaldehyde-free binder containing the self-crosslinking imidazolidinone- 
containing polymer provided a non-woven textile of comparable wet and dry strength to that prepared 
using the prior art NMA-containing polymer that self-crosslinks with the release of formaldehyde. 

55 Example X 

This example describes the preparation of a latex polymer of 82% vinyl acetate, 1 5% ethylene, and 5% 
of the EMDHEU monomer of Example IV. . 

A Miter stirred autoclave was charged with 213.5 g distilled water, 0.011 g FeS0 4 , 0.1% in water, 
0 057 g of a 75% solution of sodium dioctyl sulfosuccinate, 1.44 g of a 80% solution of sodium dihexyl 
60 sulfosuccinate, 0.18 g sodium acetate, and 2.28 g acetic acid. The reactor was purged and evacuated with 
nitrogen three times. After purging, 35 g vinyl acetate was loaded into the reactor. It was pressurized to 35.2 
kg/cm 2 (500 psi) with ethylene and agitation was started. * oe 

A monomer pre-emulsion, designated S-1, was prepared by mixing with high speed agitation 85 g 
distilled water, 0.5 g calcium acetate, 5.0 g partially ethoxylated phosphoric acid, 5.0 g ethoxylated 
65 nonylphenol (40 moles EO), 50.0 g MPEDHEU monomer at 20% solids, and 245.0 g vinyl acetate. 
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Catalyst solutions, designated S-2 and S-3 respectively, were prepared by mixing 1.31 g sodium 
persulfate and 17.5 g distilled water and by mixing 0.52 g sodium formaldehyde sulfoxylate and 17.5 g 

dlSt, The reatfor contents were heated to 40°C under 500 35.2- Kg/cm 2 psi ethylene pressure. At temperature, 
5 the monomer pre-emulsion S-1, the oxidant S-2 and the reductant S-3 were added over a 6 h period. The 
reaction temperature was allowed to rise to 70°C and was maintained at that temperature during the entire 
polymerization. At the end of the addition, the pressure source was isolated and the reactor pressure was 
allowed to drop over 2 h while maintaining the mixture at 70°C. The reactor was then cooled and the 
resultant latex discharged. .... ^. ., 

io The latex was 41.1% solids. Conversion was 99%. The latex had the following properties: a pH of 4.2, 

intrinsic viscosity of 2.44 dl/g in DMF; Brookfield viscosity of 0.025 Pa.s (25 cps); particle size of 0.19 mm; 
and grit (0.074 mm (200 mesh) of 20 ppm unfiltered. The Tg of the polymer was +3°C. 

Example XI 

15 Using procedures outlined in Examples IX and X, latex polymers of 48.5% vinyl acetate, 48.5% butyl 

acrylate, and 3% of the indicated imidazolidinones were prepared. All values are based on 100 parts of the 
major monomer component and are expressed as active ingredient 

The initial charge was prepared by mixing 76.6 parts distilled water, 0.155 parts of a 31% solution of 
disodium ethoxylated alcohol half ester of sulfosuccinic acid, 0.42 part of a 70% solution of ethoxylated 

20 octyl phenol (30 mole EO), 10 parts vinyl acetate, 1 part butyl acrylate, 0.12 part ammonium persulfate, and 
0.04 parts sodium acetate. . , 

The monomer pre-emulsion was prepared from 15.7 parts distilled water, 40 parts vinyl acetate, 49 
parts butyl acrylate, 3 parts of the imidazolidinone monomer described hereafter, 0.62 part disodium 
ethoxylated half ester of sulfosuccinic acid, and 0.7 part of a 70% solution of ethoxylated octyl phenol (30 

25 mole EO). The catalyst used was prepared from 8 parts distilled water and 0.16 part ammonium persulfate. 

Latex A prepared using the EADHEU monomer of Example II had a solids content of 48.3%. Conversion 
was 98%. It had a pH of 3.9; intrinsic viscosity of 1.524 dl/g in DMF;) viscosity of 0.03 Pa.s (30 cps); particle 
size of 0.25 mm; and grit (0.074 mm) (200 mesh) of 60 ppm unfiltered. The % insolubles uncured (air-dried) 
and cured were 45 and 90%, respectively. , ,„ooo/ 

30 Latex B prepared using the EMDHEU monomer of Example IV had a solids content of 48.2 /o. 

Conversion was 98%. It had a pH of 4.2; intrinsic viscosity of 1.1 9 dl/g in DMF; Brookfield viscosity of 0.077 
Pa.s (77 cps); particle size of 0.15 mm; and grit (0.074 mm) (200 mesh) of 30 ppm unfiltered. The % 
insolubles uncured and cured were 11 and 75%, respectively. 

35 Example XII 

This example describes the preparation of a latex polymer of 87.4% ethyl acrylate, 9.7% methyl 
methacrylate, and 2.9% of the ADHEU monomer of Example III — Part A. The polymerization procedure 
previously described was used. ^ 

The initial charge was prepared from 71.0 parts distilled water, 0.20 part sodium dodecylbenzene 
40 sulfonate, 0.40 part of ethoxylated octyl phenol (30 mole EO), 10 parts ethyl acrylate, and 0.15 part 
ammonium persulfate. The monomer pre-emulsion was prepared from 13.1 parts distilled water, 80.0 parts 
ethyl acrylate, 10.0 parts methyl methacrylate, 0.6 part sodium dodecylbenzene sulfonate, and 1.55 parts of 
ethoxylated octyl phenol (30 mole EO). The self-crosslinking functional monomer solution consisted of 3 
parts of the ADHEU monomer and 12.2 parts water. The catalyst solution contained 10 parts water, 0.2 part 
46 ammonium persulfate, and 0.1 part sodium bicarbonate. 

The resulting latex had a solids content of 47.7%; a pH of 3.2; intrinsic viscosity of 0.603 dl/g in DMF; 
Brookfield viscosity of 0.4 Pa.s (400 cps); particle size of 0.17 mm; and grit (0.074 mm) (200 mesh) of 10 
ppm. The conversion was 95.8%. 

so Example XIII 

This example describes the preparation of a polyvinyl alcohol-stabilized latex polymer, of about 97.1 % 
vinyl acetate and 2.9% of the MEDHEU monomer of Example I. 

A 2-liter reactor was charged with an initial mixture of 288 parts distilled water, 6 parts medium 
viscosity 88% polyvinyl alcohol, 9 parts high viscosity 88% polyvinyl alcohol, 0.46 parts ammonium 

55 persulfate, and 50 parts vinyl acetate. The mixture was heated to reflux (about 72°C). To the heated mixture 
were slowly added a pre-emulsion of 90.9 parts distilled water, 0.2 parts medium viscosity 88% polyvinyl 
alcohol, 75.0 parts of the MEDHEU monomer (20%), 0.45 parts high viscosity 88% polyvinyl alcohol, and 45 
parts vinyl acetate and a catalyst solution of 26.5 parts distilled water, 0.75 parts 28% ammonium 
hydroxide solution, and 0.25 parts ammonium persulfate. The pre-emulsion and catalyst solution were- 

60 added at a rate sufficient to maintain reflux (over about 3 h). After the addition was completed, the batch 
was cooled and discharged. The resulting latex had a solids content of 52.3%, a pH of 4.6, and Brookfield 
viscosity of 7 Pa.s (7000 cps). 
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Claims 

1. As a composition of matter, an imidazolidinone monomer having the general structure: 



r1 — H N — X — C(R 2 )=CH(R3), 

HC CH 

R4o OR 5 

wherein R' is hydrogen or a linear or branched C,— C 6 alkyl group; X is a divalent radical selected from the 
group consisting of 

R 0 R OH 0 

-(CH2)m-, -CCH-CH 2 ] n -0-C-, -(CH2) n -CH-0-CH 2 -CH-CH2-0-C-, and 

R OH 
- (CH 2 ) n -CH-0-CH2-CH-CH2-0-CH 2 - , 

with R being hydrogen or a methyl group, m being an integer from 0 — 5, and n being an integer from 1 — 5, 
R 2 is hydrogen or a methyl group; R 3 is hydrogen or a 

0 

II , 
— C — OR 1 group, 

with R 1 being as defined above; and R 4 and R 5 are independently hydrogen or a C,— C 4 linear or branched 
alkyl group. 

2. The composition of Claim 1, where R 1 is hydrogen or a C,— C 4 straight chain alkyl group; R 2 is 
hydrogen or a methyl group; 

0 OH 0 

II I II 

X is -CH 2 -, -CH2-CH2-O-C-, -CH2-CH2-O-CH2-CH-CH2-O-C-, or 

OH 
I 

-CH2-CH2-O-CH2-CH-CH2-O-CH2-; 

and R 4 and R 5 are hydrogen or methyl groups. 

3. The composition of Claim 1, where R 4 is hydrogen or a C,— C 4 linear alkyl group; R 2 is hydrogen or a 
methyl group; X is — <CH 2 ) m — with m being 0 or 1, 

0 OH 0 

II . I II 

-CH2-CH2-O-C-, -CH 2 -CH2-0-CH 2 -CH-CH2-0-C- t or 

OH 

-CH2-CH2-O-CH2-CH-CH2-O-CH2-; 



rTh^Tm^^^^ R 4 and R« are hydrogen; R 2 is a methy, group; and X is 



— CHg — CH 2 — O — C — ; 
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or where R 1 is an ethyl group; R 2 , R 3 , R 4 and R s are hydrogen; and X is -CH 2 -; or where R' R 2 , R 3 , R 4 and 
R^re hydrogen and X is-CH 2 -; or where R 1 and R 2 are methyl groups; R , R and R s are hydrogen; and X 

18 0 
5 _ II 

— C H a— C H 2—0— -C— -; 

or where R 1 is a n-butyl group; R 2 is a methyl group; R 3 , R 4 and R 6 are hydrogen; and X is— CHa— ; or where 
R 1 , R 2 , R 4 and R s are hydrogen; R 3 is 

70 

0 

II 

— C— 0— CH 2 — CH 2 0H; 
is and X is 0 

II 

— CHa— CHjr- O— C— ; 
20 or where R 1 , R 3 , R 4 and R 5 are hydrogen; R 2 is a methyl group; and X is 

OH 0 

I II 
—CHa— CHjr- O— CHa— CH— CH*— O— C— ; 
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or where R\ R 2 , R 3 , R 4 and R s are hydrogen and X is 



OH 

I 

— CHr- CHa— O— CHa— CH-CH*- O— CH 2 



5 The polymer comprising units derived from an ethylenically unsaturated monomer and the 
imidazolidinone monomer of claim 1, wherein the ethylenically unsaturated monomer ts 
(meth)acrylonitrile, (meth)acrylic acid and the esters, amides and salts thereof, in particular ethyl aery late, 
butyl acryiate and methyl methacrylate, itaconic acid and its functional derivatives, in particular the esters; 
maleic anhydride; maleic and fumaric acids and the esters thereof; vinyl ethers and esters, in particular 
vinyl acetate; styrene; ethylene; vinyl and vinylidene chlorides, or mixtures thereof. 

6 The polymer of Claim 5, characterized in that the polymer is derived from 45—60% vinyl acetate, 
34—52% butyl acryiate, and 3—6% of the imidazolidinone monomer where R 1 , R , R 4 and R are hydrogen; 
R 2 is methyl; and X is 

0 

^H-CHa-O-JL 

45 or where R 1 is ethyl; R 2 , R 3 , R 4 and R 5 are hydrogen; and X is -CHa— ; or where R\ R 2 , R 4 and R 5 are 
hydrogen; R 3 is 

0 

— C— O— CH 2 — CH 2 OH; 
and X is 0 



—CH 2 

7 The polymer of Claim 5, characterized in that the polymer is derived from i about 82% vinyl acetate, 
about 15% ethylene, and about 5% of the imidazolidinone monomer where R\ Br, R 4 and R are hydrogen; 
R 3 is 

0 

— C — 0 — CHz — CH 2 0H; 

and X is 
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0 

II 

— CH 2 —CH.r- O— C— ; 

or from about 87% ethyl acrylate, about 10% methyl methacrylate, and about 3% of the imidazolidinone 
monomer where R\ R 2 , R 3 , R 4 and R s are hydrogen and X is — CH*— ; or from about 97% vinyl acetate and 
about 3% of the imidazolidinone monomer where R\ R 3 , R 4 and R 5 are H; R 2 is CH 3 ; and X is 

0 

— CH 2 — CH 2 — 0 — C — 

8. The aqueous polymer emulsion formed from water and the polymer of Claim 6. 

9. The aqueous polymer emulsion formed from water, the polymer of Claim 6 # and an acidic curing 
catalyst, whereby a formaldehyde-free binder for non-woven textiles is formed. 

Patentansprtiche 

1. Verbindung in Form eines Imidazolidinon-Monomers der allgemeinen Formel: 



Rl — N N X C(R 2 )=CH(R 3 ), 



HC CH 

r4 OR 5 

worin R 1 Wasserstoff oder eine unverzweigte oder verzweigte ^-Q-Alkylgruppe ist, X ein 2-wertiger Rest 
aus der Gruppe 

R 0 R OH 0 

I II I I II 

-(CH2)m-, -CCH-CH2] n -0-C-» -(CH2) n -CH-0-CH2-CH-CH2-0-C-, und 

R OH 
- ( CH2 ) n -CH-0-CH2-CH-CH2-0-CH2- , 

ist wobei R Wasserstoff oder eine Methylgruppe, m eine ganze Zahl von 0 bis 5 und n eine ganze Zahl von 1 
bis 5 ist, R 2 Wasserstoff oder eine Methylgruppe ist, R 3 Wasserstoff oder eine Gruppe 

O 

— C — OR' 

ist, wobei R 1 die oben angegebene Bedeutung besitzt, und R" und R 5 unabhangig voneinander Wasserstoff 
oder eine unverzweigte oder verzweigte C,—C 4 -Alkyigruppe sind. 

2. Verbindung nach Anspruch 1, wobei R 1 Wasserstoff oder eine unverzweigte C—C 4 -Alkylgruppe ist, 
R 2 Wasserstoff eine Methylgruppe ist, 

0 OH 0 

II I II 

Xist -CH 2 -, -CH2-CH2-O-C-, -CH 2 -CH2-0-CH 2 -CH-CH2-0-C-, oder 

OH 

-CH2-CH2-O-CH2-CH-CH2-O-CH2-; 



ist und R 4 und R 6 Wasserstoff oder Methylgruppen sind. 
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3. Verbindung nach Anspruch 1, wobei R' Wasserstoff Oder unverzweigte C,— C 4 -Alkylgruppe ist, R 2 
Wasserstoff oder eine Methylgruppe ist, X — {CH 2 ) m — , wobei m 0 oder 1 ist, 

0 OH 0 

-CH2-CH2-O-I!-, -CH2-CH2-O-CH2-CH-CH2-O-C-, oder 

OH 
I 

-CH2-CH2-O-CH2-CH-CH2-O-CH2-; 

ist und R 4 und R s Wasserstoff oder Methylgruppen sind. 

4. Verbindung nach Anspruch 1, wobei R 1 , R 3 , R 4 und R 8 Wasserstoff sind, R 2 eine Methylgruppe und X 

0 

II 

— CH2~~CH2~~~0 '"-C 

ist oder wobie R 1 eine Ethylgruppe ist, R 2 , R 3 , R 4 und R s Wasserstoff sind und X — CH*— ist oder wobei R\ 
20 R 2 , R 3 , R 4 und R 5 Wasserstoff sind und X — CH 2 — ist oder wobei R 1 und R 2 Methylgruppen sind, R 3 , R 4 und 
R 5 Wasserstoff sind und x 

O 

II 

25 — CHg— CH 2 — O-C— 

ist oder wobei R 1 eine n-Butylgruppe ist, R 2 eine Methylgruppe ist, R 3 , R 4 und R 5 Wasserstoff sind und X 
— CH 2 — ist oder wobei R T , R 2 , R 4 und R 5 Wasserstoff sind, 

30 

undX 

35 

ist oder wobei R\ R 3 , R 4 und R 5 Wasserstoff sind, R 2 eine Methylgruppe ist und X 

OH O 
— CH 2 — CH 2 — 0 — CH2 — CH-CH 2 — O— C— 
ist oder wobei R\ R 2 , R 3 , R 4 und R 5 Wasserstoff sind und X 

OH 

I 

— CH 2 — CH 2 — 0 — CH 2 — CH — CH 2 — 0 — CH 2 

60 ist. 

5. Polymer, das von einem ethylenisch ungesattigten Monomer und dem Imidazolidinon-Monomer 
des Anspruchs 1 abgeleitete Einheiten enthalt, worin das ethylenisch ungesattigte Monomer 
(Meth)acrylonitril, (Meth)acrylsSure und ihre Ester, Amide und Salze davon, insbesondere Ethylacrylat, 
Butylacrylat und Methylmethacrylate, Itaconsaure und seine funktionellen Derivate, insbesondere die 

55 Ester, Maleinsaureanhydrid, Malein- und Fumarsauren und ihre Ester, Vinylether und -ester, insbesondere 
Vinylacetat, Styrol, Ethylen, Vinyl- und Vinylidenchloride und Mischungen daraus ist. 

6. Polymer nach Anspruch 5, dadurch gekennzeichnet, dafc das Polymer abgeieitet ist von 45 bis 60% 
Vinylacetat, 34 bis 52% Butylacrylat und 3 bis 6% des Imidazolidinon-Monomers, wobei R\ R 3 , R 4 und R 5 
Wasserstoff sind, R 2 Methyl und X 

60 

0 

II 

— CH 2 — CH 2 — O—C— 

65 ist Oder wobei R 1 Ethyl ist, R 2 , R 3 , R 4 und R s Wasserstoff sind und X CHg— ist oder wobei R\ R 2 , R 4 und R 5 
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Wasserstoff sind, R 3 

0 

II 

— C— 0— CH 2 — CH 2 0H 

5 und X 

0 

II 

— CH 2 — CH 2 — 0 — C — 

w ist. 

7. Polymer nach Anspruch 5, dadurch gekennzefchnet, daS das Polymer abgeleitet ist von etwa 82% 
Vinylacetat, etwa 15% Ethylen und etwa 5% des Imidazolidinon-Monomers, wobei R\ R 2 , R 4 und R 5 
Wasserstoff sind, R 3 



/5 
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0 

II 

— C — O — CH 2 — CH 2 OH 

undX 

0 

II 

— CH 2 — CHa-^O— C— 



ist, oder von etwa 87% Ethylacrylat, etwa 10% M ethyl methacrylat und etwa 3% des Imidazolidinon- 
Monomers, wobei R 1 , R 2 , R 3 , R 4 und R s Wasserstoff sind und X — CHg— ist, oder von etwa 97% Vinylacetat 
25 und etwa 3% des Imidazolidinon-Monomers, wobei R\ R 3 , R 4 und R 5 Wasserstoff sind, R 2 CH 3 und X 

0 

II 

— CH 2 — CH 2 — 0 — C — ist 



8. WaSrige Polymeremulsion, gebildet aus Wasser und dem Polymer des Anspruchs 6. 

9. WaBrige Polymeremulsion, gebildet aus Wasser, dem Polymer nach Anspruch 6 und einem sauren 
Aushartungskatalysator, wobei ein Formaldehyd-freies Bindemittel fur nicht gewebte Textilien gebildet 
wird. 

Revendications 

1. Imidazolidinone monomere repondant a la formule generate: 

0 
II 

/\ 

Rl — N N — X — C(R 2 )=CH{R 3 ), 

I I 
HC CH 

R*0 OR 5 



dans laquelle R 1 est I'hydrogene ou un groupe alkyle en C, a C 6 lineaire ou ramifie; X est un radical divalent 
choisi dans le groupe des radicaux 

f 8 f T S 

55 -(CH 2 )m-, -CCH^H 2 ] n -0-C-, -(CH 2 ) n .CH.0.CH2-dH-CH2.0-C-, et 

R OH 
-(CHeJn-CH-O-CHe-CH-CHz-O-CHg-, 



60 



ou R est I'hydrogene ou un groupe m&hyle, m est un nombre entier de 0 a 5 et et n est un nombre entier de 
1 a 5, R 2 est I'hydrogene ou un groupe methyle; R 3 est I'hydrogene ou un groupe 
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0 

I . 

— C-OR 1 

5 dans lequel R 1 a la definition donni§e ci-dessus; et R 4 et R s represented independamment I'hydrogene ou 
un groupe alkyle en d a C 4 lineaire ou ramifie. 

2. Compose suivant la revendication 1, dans lequel R est I'hydrogene ou un groupe alkyle a chame 
drolte et d a C 4 ; R 2 est I'hydrogene ou un groupe methyle; X represente 

to 0 OH 0 

I I l> 

X is -CH 2 -, -CH 2 -CH2-0-C-, -CH2-CH 2 -0-CH 2 -CH-CH2-Q-C-, ou 
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OH 

-CH 2 -CH2-0-CH2-CH-CH2-0-CH2-; 



et R 4 et R 5 sont de I'hydrogene ou des groupes methyle. 

Ct \ toiS* suivant Revendication 1, dans lequel R' est rhydrogene ou un »^ujj J JJ JJ « 
C, a C 4 ; R 2 est I'hydrogene ou un groupe methyle; X est un groupe -<CH a ) m - dans lequel m a la valeur 0 
ou 1, un groupe 



0 OH 0 

25 -CH 2 -CH2-0-C-, -CH2-CH2-O-CH2-CH-CH2-O-C- 



ou 



OH 

-CH2-CH2-O-CH2-CH-CH2-O-CH2-; 

et R 4 et R 5 repr^sentent de I'hydrogene ou des groupes methyle. 

4. Compose suivant la revendication 1, dans lequel R , R 3 , R 4 et R 5 sont de I'hydrogene, R est un 
groupe methyle; et X est un groupe 

O 

II 

— CH 2 — CH 2 — O— G-; 

ou bien R 1 est un groupe <§thyle; R 2 , R 3 , R 4 et R 5 sont de I'hydrogene; et X est un groupe -CH 2 -; ou bien 
R\ R 2 R 3 , R 4 et R 5 sont de I'hydrogene et X est un groupe — CH 2 -; ou bien R et R sont des groupes 
methyle; R 3 , R 4 et R 5 sont de I'hydrogene; et X est un groupe 

O 

II 

— CH 2 — CH 2 — O— C— ; 

ou bien R 1 est un groupe n-butyle; R 2 est un groupe methyle; R 3 , R 4 et R 5 sont de I'hydrogene; et X est un 
groupe — CH 2 — ; ou bien R\ R 2 , R 4 et R 6 sont de i'hydrogene; R 3 est un groupe 

0 

II 

— C-O— CH*— CH 2 OH; 
et X est un groupe Q 



— CHa— CH 2 — O— C-; 

ou bien R\ R 3 , R 4 et R 5 sont de I'hydrogene; R 2 est un groupe methyle; et X est un groupe 

OH O 

I II 
-CH 2 ~CH 2 -0--CH 2 - CR-CH 2 -0- C-; 

55 ou bien R\ R 2 , R 3 , R 4 et R 5 sont de I'hydrogene et X est un groupe 
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OH 

I 

^H 2 ^H 2 — 0—CH 2 --CH--CH 2 ---<>~CH 2 . 

5 5. Polymere comprenant des motifs derives d'un monomere a non-saturation ethytenique et de 

I'imidazolidinone monomere suivant (a revendication 1, dans lequel le monomere a non-saturation 
ethylenique est le (meth)acrylonitrile, I'acide (meth)acrylique et ses esters, amides et sels, notamment 
I'acrylate d'ethyle, I'acrylate de butyle et le methacrylate de methyle, I'acide itaconique et ses de>iv£s 
fonctionnels, en particulier les esters; I'anhydride mateique; les acides maleique et fumarique et leurs 

jo esters; les ethers est esters de vinyle, notamment I'acitate de vinyle; le styrene; I'ethylene; les chlorures 
de vinyle et de vinylidene, ou leurs melanges. 

6. Polymere suivant ia revendication 5, caracterise en ce qu'il est derive de 45 a 60% d'acetate de 
vinyle, 34 a 52% d'acrylate de butyle et 3 a 6% de I'imidazolidinone monomere dans laquelle R\ R 3 , R 4 et R s 
sont de I'hydrogene, R 2 est un groupe methyle; et X est un groupe 

15 

0 

II 

— CH 2 — CH 2 — O— — C — ; 

20 ou bien R 1 est un groupe ethyle; R 2 , R 3 , R 4 et R 5 sont de I'hydrogene; et X est un groupe — CH 2 — ; ou bien 
R\ R 2 / R 4 et R 5 sont de I'hydrogene; R 3 est un groupe 
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et X est un groupe 




7. Polymere suivant la revendication 5, caracterise en ce qu'il est derive d'environ 82% d'acetate de 
vinyle, d'environ 15% d'ethylene et d'environ 5% de I'imidazolidinone monomere dans laquelle R\ R 2 , R 4 
et R s sont de I'hydrogene; R 3 est un groupe 

35 0 

II 

— C— O— CHz— CH 2 OH; 



et X est un groupe 



— CH 2 — CHa— O— C— ; 



ou d'environ 87% d'acrylate d'6thyle, environ 10% de methacrylate de methyle et environ 3/o de 
nmldazolidinone monomere dans laquelle R\ R 2 , R 3 , R 4 et R 3 sont de I'hydrogene et X est un groupe 
— CH 2 — • ou d'environ 97% d'acetate de vinyle et d'environ 3% de I'imidazolidinone monomere dans 
laquelle R\ R 3 , R 4 et R 5 sont de I'hydrogene; R 2 est un groupe CH 3 ; et X est une groupe 



0 

II 

— CH2 — CH 2 



8 L'emulsion aqueuse de polymere formee a partir d'eau et du polymere suivant la revendiwtion 6. 

9! L'emulsion aqueuse de polymere formee a partir d'eau, du polymere de la revendication 6 et d un 
catalyseur acide de t emulation, permettant de former un liant depourvu de formaldehyde pour matteres 
textiles non tissees. 
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